IR-MPD Spectra
An experimental IRMPD spectrum arises from a plot of the fragmentation efficiency as a function of laser frequency. The fragmentation efficiency (frag. eff.) is defined as:
With = intensity of the fragment ion and = intensity of the parent ion. 
Laser system
A KTP/KTA optical parametric oscillator/amplifier (OPO/A, LaserVision) system pumped with a pulsed 10 Hz injection seeded Nd 3+: YAG laser (PL8000, Continuum) was used as a source of tunable IR radiation (n = 0.9 cm -1 , t = 7 ns) for recording the vibrational spectra (IR scan ). The OPA idler wave (≤ 10 mJ per pulse) was used to record spectra within 2600-3900 cm -1 .The difference frequency (DF) between the OPA signal and idler waves generated in a AgGaSe 2 crystal (≤ 2 mJ per pulse) was applied in the range of 1200-2100 cm -1 . After passing through the chamber the IR beam was directed onto a power meter sensor. The idler beam was focused by a 50 cm CaF 2 lens. The DF radiation was focused tighter, by a 90° off-axis parabolic silver mirror with an effective focal length of 15 cm.
Optionally, the two-color IR-MPD as facilitated using a second IR OPO/A laser system (IR fix ) set to a selected vibrational resonance frequency. Its idler output was focused by a f = 75 cm CaF 2 lens being aligned counter-propagating with respect to the scanning laser beam. Each trapped and isolated portion of ions was irradiated by 2-4 laser pulses (or pulse pairs in two-laser experiments) to produce a sufficient amount of fragment ions. The IR spectra were recorded as ion chromatograms while continuously scanning the IR wavelength. The IR-MPD signal was evaluated as F k /(F k + P i ),
where F k and P i are the sums of the fragment and the parent ion signals, respectively. The IR frequency was calibrated using a wave meter. Despite the online IR power measurement the recorded spectra were not normalized. This is so because of the intrinsically nonlinear power dependence of IR-MPD yields. 
XYZ-Matrices of the discussed [Ag(HCCA)(MPP)] + isomers

Tables of experimental and calculated vibrational frequencies
CH stretching vibrations of the pyridine ring
In the range 3045-3090 cm -1 four vibrational modes can be assigned to the aromatic CH groups of the pyridine ring (MPP ligand L 2 , cf. Fig S-2) . The frequency and intensity of these 4 modes depends on the torsional isomerization of the complex (cf. Fig.S-3) . 
